Heterogeneous nuclear ribonucleoprotein F/H proteins modulate the alternative splicing of the apoptotic mediator Bcl-x.
Bcl-x is a member of the Bcl-2 family of proteins that are key regulators of apoptosis. The Bcl-x pre-mRNA is alternatively spliced to yield Bcl-x(S) and Bcl-x(L), two isoforms that have been associated, respectively, with the promotion and the prevention of apoptosis. We have investigated some of the elements and factors involved in the production of these two splice variants. Deletion mutagenesis using a human Bcl-x minigene identifies two regions in exon 2 that modulate Bcl-x 5'-splice site selection in human HeLa cells. One region (B3) is located upstream of the Bcl-x(L) 5'-splice site and enforces Bcl-x(L) production in cells and splicing extracts. The other region (B2) is located immediately downstream of the 5'-splice site of Bcl-x(S) and favors Bcl-x(S) production in vivo and in vitro. A 30-nucleotide G-rich element (B2G) is responsible for the activity of the B2 element. We show that recombinant heterogeneous nuclear ribonucleoprotein (hnRNP) F and H proteins bind to B2G, and mutating the G stretches abolishes binding. Moreover, the addition of hnRNP F to a HeLa extract improved the production of the Bcl-x(S) variant in a manner that was dependent on the integrity of the G stretches in B2G. Consistent with the in vitro results, small interfering RNA-mediated RNA interference targeting hnRNP F and H decreased the Bcl-x(S)/Bcl-x(L) ratio of plasmid-derived and endogenously produced Bcl-x transcripts. Our results document a positive role for the hnRNP F/H proteins in the production of the proapoptotic regulator Bcl-x(S.).